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(54) SEMICONDUCTOR ELEMENT AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
element which can be manufactured comparatively easily 
and has good element performance. 
SOLUTION: Regions 12a, 16a are formed like thin lines 
at a p-type semiconductor 1 2 and an n-type 
semiconductor 1 6. The regions 1 2a, 1 6a have improved 
conductivity by irradiating the particle beam or 
electromagnetic beam and function as a quantum thin 
line. Consequently, this improves the performance of the 
element The crystallinity or the impurity activation ratio 
of the regions 1 2a, 1 6a may be given gradient. In 
particular, it is suited to a thermoelectric element. 



18 



12* 



it 
< 
I 
i 

I 
I 
i 
» 



*!;> 
it 



it 



I 



M ±2 



- - 



> 



IB 



10 



14 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAHzaWasDA412101151... 2005/05/25 



i 



Searching PAJ 



2/2 ^— V 



[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9jpdl.ncipi.gojp/PA1/result/detail/main/wAAAHzaWasDA41 21 01 1 51 ... 2005/05/25 



(19)B*@#fF/r (JP) 



02) t& m 4# 1* ^ $g (A) 



(ll)»»ffiH&H## 

#132000-101151 
(P2000-101151A) 

(43) 0 ¥J*12^ 4 7 0 (2000. 4. 7) 



(51)IntCl. 7 
H 0 1 L 35/26 
21/20 
21/265 
21/268 
35/14 



F I 

H 0 1 L 35/26 
21/20 
21/268 
35/14 
35/16 



5F0 5 2 



OL (± 6 K) &»HIC&< 



(2i>m®#^ 



(22)mBiB 



^¥10-269450 



^10^ 9 £240 (1998. 9. 24) 



(7DWSA 000001889 

(72)^gg^ *b j^n 

*R^DrimR*fi2T@ 5#5^ 



(74)ftSA 100075258 
F*-A(##) 5F052 AA06 DA10 JA10 



(54) imm<o^m *mfr&=?&zvz<7>w&jm 



(57) imm 

t»ft#©] PM¥^f* 1 2Rtf NSl¥3lf* 1 6iC 

lfflJ»R<D«« 1 2 a > 1 6 a3M&5KS4rCl>&. C 
©IB»«0«« 12a, 1 6 a W\ tfl^*«K«<DJH 

££ 0 */c, ttttl 2 a. 1 6 aOtSSl&SfciSTMtt 




10 



14 



1 

i imm 2 ] nmm i «ci2«s©^<**^-<cte i » -c . 
umms ] m&m i icm&vmm&m+ias^x . 
[is*^4 ] it^jg i ~3<Dt,>-rn*> i -oicteiScD^ 

tenesmi* v o rmUL^r^icmt^ i> c t 

iftwommttmw] 20 

[0001] 
[0002] 

[0003] ft^S&^F-Ottfigtt. &m^& - - 

J: <0 $m S ti. &mttt4«t4&E<£l!&Z < = < -b* — t -j * 30 

<D&*)tn mmtmvmm $ nx t, > s # . jeju jrt-#& * 

[0005] ^"C-C. Z©ft±£0£/ctf>©fli 
[ 0 0 0 6 ] 1 o», m*fflti}&-C£(; ea^-J^* 40 

tt. &H**f4©tlEfiB*gi£Z *5(6]±-r 5 C £ iWfflMWc* 
113ft ( L.D.Hicks and M.S.Oresselhaus, FWSICAL RE 
VIEW B 47,12727-12731(1993)) . tl ^HET £ 

[0007] f|^#Pf ifi«Hf *fW|-r&fc»Ktt, M 
BE (WSxfft->-)S, CVD&&£tC<fc9. 

-S. 50 



1§gfj 2 0 0 0- 1 0 1 1 5 1 

2 

[0008] ttc. a**ffl$g4f£S!T5fci*CC«. x 

^©ffl Lib £'©*£# £. £ ft -5 . 
[0009] £/t. - 7 8 1 3 7 -Jf&fRCtB. 

£ t>ttS&JSII4Jdtg $#4C<hlc<fc«) S-f-ja^fclSSiT 

[ooio] m*mm&LK<mm%$i.z<D\ft±*:mzw 

liOt, FGM US&t&B&Wtt) ©5SfB#tSPl;*ftT 
$R£« ( 1 9 9 2) . p&tiffifrmftR) . COFGM 

tc j: 2>tttetgt!t z ©ft±&c -oi, >x mm? & . 
[ooi i ] mntmv&mz&ziz. «»H*oais 

*±m-ct>tc^xmm&m&g.<'CTz c nzxt aw*. 

o 

[0012] J»«tt»CE)14(HB»oaKttfftt 

[ooi4] ccr\ FGMc^f^Hcca. i*tt*sa«c& 

[0015] 

fi£ot, »S« <t tSaffl<0fflOIESI(iffl^^ 1 0 0 Mm 
[00 1 6] MBE& CVDft, x?^7* b 

cn^o^&v. m^Htomzwrn* zmnm+itt 



3 

[0 0 1 7] *fc. MM* ? #ic£Z&nmitP& 

g-t £ . zimmtt^ ©if l m l -cka* l fcsg^©® 

[00 18] Sfc, *5fPJ¥5 - 7 8 1 3 7 -^fi^tCiBtt 
SttTi,^ m^BSWU:j:9fi : T-^'('X}f/im ; fc^-r 

m^©^S4UC*sW SIRS*sS«.>fcif>. 1 0 0 u m 

[0019] ^«c» f Gu<r^mam-cu. n&omfj: 

5$m©'-»>#K«fc &&i£^14©ilft£Jl#*4££fi4 
$#/ctt^r©* y h ^U^^i*©#a*^6iT.-2>„ C 20 

[0020] *^hj«, ±ieiifi(c^^^sti/cfe©-r 
fig© j^^ttJit-^ff-s. c t & aw «t -t 

[002 1] 30 

[iss^s?^*^©^©] *mm*> 

a«8iS*MStT-5Ci«:J;9iesi4*-Sl>ti*+ 'JT?g 
[002 2] *»Wtt, tt^»*fctt«««OJ8«tK: J: 

m&\m$tx$> z^mmz a t tc \rr * & ? r * & 

£tcte±&l f ciDtc^X (D^M ft E h ^ t?o 
[0 02 4] It^atil^MttBftSrilix*^^ 

#»*L<* »MeV3W3 6CC»*Lln Utei&cDii 



i$ps 2000-101151 

4 

omv-si oMv-caetfcxfi, r«« 

[002 5]*fc, ^>F** v^KJ:4*iR<c4:-c. 
Ri^^o ft^r. ftftau flgftSL i>H»#*ffl 

[0 02 6] $/c, 19ie¥*8{*W\ t4^«*toi«S?ft 

t ate £ffi#& & i«tKowi^ c ^ ai 

HSHici o X , PE£ 3 nfc««tc*Jt^-CilSStt* £ ^ « 

[0027] t tc. miB^mmt. ni'mttcitmmm. 

[002 8] ^/c. «8B*»(*«. 
Wf4^ 6 ft £ C i aft* MX & Z 0 

[0029] ^ogftai^ mtffRfleaft*^ *c*yt»T 
1 yc7cco«^**jfr^. 2 ac7c©«^#^a«^- 

*iSft < b*<D«^«JS*?gSE^S C ttc J: 0 . ttgfcCDfti: 

[0030] *^ , ;r«ffi«ripj±s^*fc»6c 

[0 0 3 1 ] £/c, ^zStt^ilHW-rStt^Sfctt 

ftt»«««r«T-3|ffl«ft <*f(Da-?«^CC3-4 C i*s«r# 
[0 03 2] tatW^SBiift*******^*^*^* 

[0 03 3] */c, jft*4-C«B»LfcD, 9mr&M1fi 



5 

o^scifcckOv ilitifcw+t yrifcstcoivc 

ctiiaott, a»«tt*&tt** yr«iS[«cj8B«3&s 

[0 03 4] ft*. C<D«**»*e«jg©«-&(C«. ifcT 

arc. tt^*W*«aSR**»t»*l4K:flB«L. JEW 

[0 0 3 6] <*61C, *»5BCC«-5*«i**^(DlEe* 

SSI*, tt^*fctt«HK**«»«:J!W*"r5CiR:J: 

[0 03 7 ] 

1 2<D-m&m^mcim2tix^2>. — # % nanni 30 

NMfift 16^««B(cg»3 

[0 03 9 ] *i/c. cott*s?<c*»i>-c. Pi*i 

6 a«)S$tin^ 0 t£oT, CO{l«12a, IB 40 

[o o 4 o ] cOcfc^^m^Tccfc^T. Pfajmsi 

0*A, NI1WS1 4*:E±l/T*E*EDtoT*±* « 
»«, NlliU, NSfSftl 6 0M«1 6 a, ft 
JISS18, Pm^m&l 209MI 2a, P0J««1 
0©*|ojCcati4. CtlCCcfcoT, ««12a, 16a 
*0Cfctt£** 'J7 (>F#6«J) ftS^l 8»>?> 
NJM«S 1 4 . PfflmH 1 0 CCfifrtTSMi. ftjiHH 1 so 



l^pg 2 0 0 0 - 1 0 1 1 5 1 
6 

8 tp etl, N US 1 4MP llltffi 1 0 Mtfft 

[004 1 ] ^tr. 2*^eteJBS8{c4Bi*r», PS*i 

«12a, 1 6 atC^a*NB««cR3eStir*jD. » 
Nffl^SM* 1 6 12a, 16 aJ^(DM«CC«K4l 

amisk . pa*sw* 1 2 % ns!¥3w* 1 6 tmwm 
[0042] awe* ±aL/cj»«*T-{coi>r, ^ e>(c 

[ 0 0 4 3 ] 1 2 a . 16 a©J&5£CCtt* 

< & 0 ii^»»«<o tr - A^HT-3»%fla^ 4ci a*t* 
«it«. *x*^=F--<DX«L r« (1 OMVg 

[0044] Witf , Sit«Cl8MeV(DI8?a4I 
SfTSi, JSi*S*>e>ai3 2cmOttK-CB?*9Jjl' 
SsfcXSL (1 OMVtLbrfflia) v Jl^tfe 

*m?<.zm>m^Mti& / J>-rz>'t)K si o%#s i 

ZCOTcib, Wl\ 0 0 am- £kcm*<Dtt&fic± 
12a, 16a CCH^-lR; X*W> r*&£S®-f 4 Ci# 

Jd?{c£**£Stt®«#-¥\ ^««! (~F^>h) <Dffi 

^tlWWl2a, 1 6 Ct&XZ 
Cia^-C**, */c, ^fe?12a, 16afetn©««* 

[0 04 5] *fc, 

ttfcoi-rtitf, cn^ot'-A^jfflor, s^i 2 

a, 16a^Mt4CiOT^S e $^>tC, 

3^Mt(cfl<rj:^«^«:U:. (lOMeVl 

[0046] acfic. ^mmzmictev zmmm*<Dtm 

[0047] ( i ) iKfi (80 0*Cgffi) CC*5l»r». 

: S i G e < B^JJU) , Ni^* : S i G 

e (pmm) , as:c. (i i)*ja(4ooxs 

ffi> fiCfeOTtt. PM^if* : PbTe (Sn») , 
Nffl^SIf* : P b T e (I aOD) , Sg:Fe 4 (ii 
i > fifi (30 'Cliff) &Cfct>Ttt\ PS^zgf* : B i 



7 

Je 3 <Sb8WH) > NS^Ift: Bije, (Se. 

i mm) , : n i , mmmztxz. 

[0 04 8] £/c SiC, FeSi,, I r Sb j4 M 
gr 3 S io.eGe,.,, B«C, S i B 14 . *<D{fi©tm*> 

[0049] $ e>tt. ±j&<om*V\*. »«12a, 16 

rtU SMI 2 a. 16 a^OfRW^SBKCftiWtt 
£fo fBM Ko^t, fSStt £ fc a :WE«JrStt< £S< t 

[0 05 0] C Ct. ±E**tJK«CCfcliT», S&ift 
««l'2a, 16aWl/c e t,*>U Ctx*>WM%i 
X. mm l 2 a, 1 6a«c*stffttttt«:«»*#^rS 

[0051] ?tj;t>%. tmoxsKtmmzMm* 

[0 05 2] n^PbTem^li, 
T (m^) i£&£5 x l 0 24 -7 x l 0 zi m- 3 ^X-mt 
Z&ZCttC^^X. iB®ffiffii£g£4 0 0K-9 0 0 

jWfcft:7 x l 0 2S m- 3 <bfr£cfc5tC I zmiML, WEft 
[0 05 3] »K % C<Z>»SK-Ctt, ft3fcOFGM<D<=fc5 

[0054] c (oj: *> tj:mmtmmt s Scm-ai 

■9tff»T4C<b^-C»5, £/c, 1 0 0 mn-Scni 
[0 05 5] 3 *>(C, ij&DWrtt. Mile 1 2 a . 16 



(5) WH2 0 0 0- 1 0 1_15 1 

8 

1 2 a , 16a ©3RTttffl«F«fflCC&4IB)Oieatt 
10 (Uot, Sil2a, 1 6 atcour, f£JM±Sfcte 

[005 6] cct. c©^«^^©»drctt, m 

8k«arrm«. *rut3BW«, w^ihk-cassSw 

[0 05 7 ] CcDi||£ v *fiBSR*tetttt**^*#»*1l 

momttft itiftifiii cc««63&s««j ufgm^. 
20 st^cim^o 

[0 05 8] ifc H2CC», *^<*ttf42 0CC1IE&& 

i-C, «»©ffittOl*ttoaJSS ti/c««2 0 a . 2 0 
beMl/cM^T. 12 (A) CCfctvr, W*tfT 

(B) tC^T^CC, 90° ®&vtcw&. ±mfaic 

7t^o ^ IS10, 14, 1 8<Da5COftW«. & 
[006 0] 

[H 1 ] 3BHBOi«W ) 

[0 2 ] ¥mt*m*<Dm<Dftmte7*-rmx$>z> 0 
i o pffljm®. i 2 pss^si*. i 4 Nfflfl^®, 

50 16 N^¥^tt, 1 8/- %ns. 



(6) 



1$H2 0 0 0- 1 0 1 1 5 1 



[mi ] 



[02] 



18 



20fi 



12a 



12 



10 



- 



16a 



16 



YSSSSSSSSS* 



14 




(A) 



I 



20 



(B) 



20a 



(51)Int.Cl / 

H 0 1 L 35/16 
35/34 



SIJMBM 



F I 

H 0 1 L 35/34 
21/265 



6 0 2 Z 



